Introduction
The root canal filling materials are generally categorized into two groups: solid and semi-solid (1) . For an effective root canal filling, solid materials should be used together with the semi-solid ones such as gutta-percha and Resilon (2) . The root canal obturators consist different types of polymers. During gutta-percha placement into root canal, voids can remain between the core material and dentinal wall. Lateral condensation is well known and preffered technique by the clinicians to increase the volume of gutta percha. Many researchers suggest that gutta-percha/sealer technique is not sufficient for a complete hermetic seal (3) . The weaknesses of the lateral condensation technique were also reported including insufficient surface adaptation, presence of voids inside the canal filling materials, limited use of spreader, and extreme use of the sealer (4) . In the past thirty years, the development of adhesive techniques brought a revolutionary change in dentistry and the number of products that are manufactured with adesive technology increased on the market. Besides, these materials also became the focus of attention for clinical studies. Resilon/Epiphany, EndoREZ, and MetaSeal are some of the systems using these materials. There is no available root canal filling system, which enables a completely hermetic obturation (5) . On the other hand, there are ongoing studies regarding the development of new canal filling materials. The sealing ability of a root canal filling material between root canal filling and canal wall is, evaluated with adesive ability of its adhesion to the dentinal wall and interfacial adaptation. In this way, hermetic sealing and impermeability of root canal filling materials are controlled as well. In the present study, gutta-percha/AH Plus root canal filling system, Resilon/Epiphany SE and EndoREZ filling system were compared for their adaptation and sealing ability at different horizontal sections.
Materials and Methods
100 freshly extracted single-rooted maxillary incisors were used in the current study. Similar sizes of the teeth were selected. Teeth with extensive decay, root resorption, fracture or fissures were eliminated. Subsequently, teeth were seperated into 3 groups (n=20). All samples were cut decoranated from cemento-enamel junction prior to the shaping procedure. Gutta-percha/AH Plus, EndoREZ, and Resilon/Epiphany SE were used for Group 1, 2 and 3, respectively. A 10 sized K-type file was inserted into canal apically till the file visible from the foramen. Working length was established with subtracting 1 mm from this measure. The root canals were shaped with K3 (Sybron Endo, Orange, USA) rotary file system, which was mounted on a hightorque electric motor (speed: 350 rpm, contraangle 16:1 reduction). 10 ml of 5% NaOCl (Wizard, Ankara, Turkey) solution were used to irrigate the root canals during the shaping procedure. After irrigation with NaOCL, root canals were irrigated 1 minute with 17% EDTA (Vista Dental Products, USA). After all, the canals were flushed with the physiological saline solution. 
Results
The study results revealed that there is a statistically significant difference between (core area)/(total area) ratio of group GA and the core ratios of group EZ and group RE at each crosssections (1, 3, and 5 mm) (p<0.05). At 1 and 3 mm cut sections, (core area)/(total area) of group RE was significantly different from the core ratio of group EZ (p<0.05). Group GA and group RE had significantly lower core ratio than group EZ at 1 and 3 mm. Group GA had significantly lower core ratio than group RE at 3 mm cut section. Also, group GA had significantly lower core ratio than group EZ and group RE at 5 mm (Table 1) . Group GA and group RE (p=0.002, p=0.001) showed significantly different core ratios at different horizontal sections (1, 3, and 5 mm). There was no difference statistically group EZ (p=0.811) ( Table 2 ). Group GA and group RE had significantly different core ratios at different sections (1, 3, and 5 mm). However, there was no significant difference between the subgroups of however, they showed significant differences at 5 mm cut section when compared to the sections at 1 mm and 3 mm (p<0.05) ( Table 3) . The (sealer+debris+voids area)/(total area) examination showed that, EndoREZ group had significantly lower ratio when compared to group GA and group RE at 1 mm (p<0.05). There was no statistically significant difference between group GA and group RE (p>0.05). At 3 mm level, no significant difference was found between group EZ and group REgroups, while group GA having the highest sealer+debris+voids ratio than other groups. Similar results were obtained in the sealer+debris+voids ratio at 3 and 5 mm cut sections (Table 4) . Group GA and group RE showed significant differences in sealer+debris+voids ratio at 1, 3 and 5 mm (p<0.05), but in group EZ. There was no such differences at different sections (p>0.05). Group GA and group RE had significantly lower sealer+debris+voids ratio at 5 mm when compared to 1 mm and 3 mm (p<0.05); however, they did not show a significant difference between subgroups at 1 mm and 3 mm cut sections (p>0.05) ( Table 5 ). Table 6 ). Sealer+debris+voids areas/total areas ratio of group GA and group RE were found significantly lower at 5 mm cut section compared to the sections at 1 and 3 mm level (p=0.024, p=0.001; p=0.01, p=0.0001). No statistically significant difference was found between the groups at 1 and 3 mm (p>0.05) ( Table 7) . At 1, 3 and 5 mm cut sections, no statistically significant difference was found between (voids area)/(total area) ratios of the groups. Also, there was no within group differences at different sections (p>0.05).
Discussion
Since teeth with wider canal diameters enable the researchers to obturate the root canals with more canal fillings, maxillary incisors were preferred in the current study. In this way, the irregularities in the root canal filling materials at horizontal sections can be easily observed.
The current study aimed to compare the sealing ability of three different canal fillings in apical 1/3 of the root canal system. This region is particularly important for clinical trials in terms of determining the quality of the canal filling material. The prevention of void formation and minimum thickness of the sealing layer are the essentials of long-term success of the root canal treatment. Some researchers take the critical region as 2 and 4 mm from the apex, (6) but in general, apical 1-5 mm of the tooth is known as the critical region for root canal treatment. It is preferred to remove the smear layer for each canal filling technique in the current study. According to the manufacturer's protocol, resinbased sealers such as Resilon, EndoREZ should be irrigated with EDTA solution at the end of the instrumentation. Removing the smear layer provides a better adhesion of the sealer to the dentinal wall (7). The dye penetration, the bacterial leakage, radioisotope solutions and electrochemical methods are commonly used for evaluation of leakage of the root canal filling material (8) (9) (10) (11) . In order to avoid from these weaknesses, the most recent and advanced model "Leica DFC320" stereomicroscope was used in the present study. The root canal fillings at different horizontal sections were examined immediately after the root canal had filled. Therefore, the study is limited in terms of evaluating the long-term effects and other parameters that might have an effect on the sealing ability of the canal fillings in clinical conditions. Some of these parameters are decomposition of the sealer in tissue fluids over time, dimensional changes due to the volume loss, the bond between core and the sealer, the changes (12) found that guttapercha/AH Plus material has significantly higher bond strength than Resilon Epiphany SE material. In the current study, gutta-percha had significantly lowest core ratio among all groups at every horizontal section. Jacobson et al. (13) compared lateral condensation gutta-percha technique and the thermoplastic gutta-percha techniques in terms of the amount of leakage. They showed that the lateral condensation technique caused significantly more leakage than the "continuous wave of condensation" and "Obtura II" techniques. Although the lateral condensation technique is the most common technique in clinical practice, the results of the present study supported the view that the sealing ability of this system might be problematic. According to the Toronto Study, which collects and analyses clinical data for 4-6 years, the thermoplastic gutta-percha technique is reported to have 90% success rate, and the lateral condensation technique is found to have 80% success rate (14). Biggs et al. (15) filled the teeth either with Resilon/Epiphany SE or gutta-percha/AH Plus and measured the leakage by using the fluid filtration technique after 24 hours, 1 week, 2 weeks, 30 days, and 90 days following the obturation. In their results, there was no significant difference between the sealing ability of Resilon/Epiphany SE and gutta-percha/AH Plus. Also, there was no effect of time on the amount of leakage. However, current study found that Resilon/Epiphany SE has better sealing ability at 3 and 5 mm There was no difference between these systems in adaptation to dentin at 1 mm. Since the previous study measured the leakage and did not compare the sealing ability of the systems at different cross-sections, they might fail to find an existing difference between Resilon/Epiphany SE and gutta-percha/AH Plus, which is found only at 3 and 5 mm but not at 1 mm. Additionally, in the present study, there was no significant difference between these two group in terms of void formation. Shemesh et al. (16) and EndoREZ) at different horizontal sections, which are at the level of 2 and 4 mm from the apex. They evaluated the adaptation to dentin and the area of voids by using light microscopy. They found that, Resilon showed the highest sealer adaptation to the root canals. However, there was no significant difference between the groups in terms of void formation. The current study also did not found a difference between these groups. Pereira et al. (24) compared the sealing ability of dog premolars filled with AH Plus, RoekoSeal and EndoREZ. They found that EndoREZ leaked significantly less than RoekoSeal and they found no statistic difference between AH Plus and the other sealers. Although the methods of measurements are quite different, the findings of this study is consistent with the current one since we found a significant difference between the voids area of EndoREZ and gutta-percha/AH Plus groups. Although gutta-percha is still commonly used in clinical practice, many researchers agree upon the view that it has weaknesses (9). In the evaluation of the sealing ability, fluid filtration tests are the still of choice but these tests usually reveal contradictory results (25, 26) . Therefore the present study used the histological method for a better measurement of the adaptation and sealing ability of the canal fillings. The most critical region for the root canal treatment is usually accepted as up to 2 mm from the apex (27) . Thus, some researchers prefer to obtain horizontal sections at 2 and 4 mm from the apical foramen (28) .
